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heated under its cent.cr. The water in t,ha pnii 6hen way of t.he Norbh Sea t,hese Norwegian falling storms 
begins t.0 circnlatc. It bcconics warn? in t,he cell t,w, would eviclcnt,ly become of much weater intensity 
rises t o  blie surfnca, slmncls out, t.o thc! sicles of the nucl longer clurat.ion. 7Ve t,lius see fiow considerable 
kctt,le where it is coolccl. and sinking follows t . 1 ~  bnt.t.om is tho influence of topcrgrnphy on the occurrenco of 
back t.o the ccnt.or. (Sco fig. 8.) storms. 

Fro. O.-Vertlcal section through the atmosphrrir rircuhtion over the North Atkbutic io winter. 

Continent 

FIG 7.-Vertical Section through the atmospheric circulstion alBout Antarctica diiriug the southern wluter. 

We fhd another condition in tho South Polar region. 
Here t,he cold niount.ains are at the center, surrounded 
by t.he warm sea. But. here also the rule holcls t,hat t,he 
air froni t.he cold coiit,inent flows out,mnrd on all sicleu, 
following t,he surflice. On t,he surrounding oceans the 
air is warmed mid sat,urnted wit,h water, aft,er which 
it rises and moves alon the higher levels t,o Ant,;vct.icn 

The est.raorclina.rily const,ant sout,limcst wind which 
the Swedish South Polar Espedition of 19C)8-1903 met, 
with here during the antarct.ic winter, niaintained for 
weeks a velocity of 80 to 30 meters per second and 
indicabes that the cold senwnrd-moving air current 
must be of 

4. We see how the southeasterly air current prefers 
the easiest wny across the Nortli Sea and how it curves 
around the sout.11 eiicl of mountainous Nomay. In  the 
narrow passago between Norway and Scotland the air 
movement is strongly nccelerntecl. On the east side 
of the Scandinavian mountain ran e the heavy cold air 

ties generally clirect.ed eastward. However, in the 
middle of t,liiu est.enclec1 mountain range a t, St.orlic?n, 
where it.s summit is lomest,, tho air flows wcstwiircl from 
the east side of the ridge also. Evidently here t,hc 
cont,inentd tiir overflows the riclgo. Snnietimes proh- 
ably a ort.ion of the cold-nir sea clashes over t$e higher 

of the mountmains. These me the times nf t,he estraor- 
diiiarily violent east.erly storms which I have met, with 
in that region in wint.er and which st.oppec1 just as sucl- 
denly as they st,arted.' Were it not, for t>he open sluice- 

whose ice fields arc frc 7 by its moisture. (See fig. 7). 

eat depth and strength. 
We shod f then not.ice somewhat the details of figure 

piles up and forins a sort, of aerial la 5 -e, with small veloci- 

part o P the range also and rushes down t.he west, siclr: 

' Sandslriim in Boll. Mt. Weather Ollservatory, Was:llugtou. 1912. 6: S4-SS.-EuInm. 

Many o t,her impor t,ant conclusions may indeed be 
drawn from the map in figure 4. What has already been 
done should be sufficient to awaken in the reader interest 
for n rational method of worliing up wind observations in 
ilifferent, countries anrl at different wasons. This is the 
object of t,hc present prtper. 

WATERSPOUTS OBSERVED O F F  CAPE SAN LUCAS. 

By WILLARD J. FISHER. 
Inat&: New Hampshire College, Durhnm. N. H.. Nov. 27, 1915.1 

The following is ail extract from my log on a voyage 
from Ncw York to San Francisco ltwt summer [1915] on 
the stectmer IZroonlu.iu7. Tl in  directions are approx- 

.h ly  22, 1915: 
$-17'40' N., A=102°3R' W. at noon. 

. July 23, 1915: 
.$=30°-16' N.. X=107"36' W. at noou. 

Saw, 9 it. In. 
t.a 11::31) a. in., two Inn: banks of rliiuds, ertendinji N.-S. rlear out nf 
sight, mavin: alwut. W.. nd they were several miles apart and they 
were rau$it up with. hiit. only slawly. T h y  were c ~ . ~ ~ ~ ~ i ~ l ~ ~ s  i?louda; 
:% s w k n  Inoked about like t,liat .shown by tizure 1. which is looking 
nnrt.hwnrd. The air currciits which fed them wemed t,o niove 8s the 
dot.ted arrows. From Iwlrw there huiq down ti:rua:lo funnels of 
various sixes and various staqes of devclopme.nt., from nicre pimples to 
long well-;:rown vortices; hut. none of them reached innre than halfway 
to the sei%. From one cloud a srnnrt shower fell on 11s as we pmssed 
uncler. The funnels were formed where the upward growth of the 

c.'rossinq t.he hrnnd entrance to the Gulf of California. 



NOVEMBER, 1915. MONTHLT WEBTHER REVIEW. 551 

bank was pmticularly vigorous; at such a place there milrht be a good 
many or a few or but one; the fewer, the bigger and better developed. 
They grew downward toward the sea frcim the cloud base in all C R P ~ E .  

\ ‘. 
FIG. I.--Cumulus cloud with whirling mist filament, I, seen at entrance to Gulf 01 

California, July 23.1915. 

I had a chance to see one yery well. It lay like the arrow in figure 1, 
about which I have dra\vi-n a spiral line. With the glasfi 
1 could see the whirling filaments of mist, but thev were rint dense 
enough so that I could tell on which side they were, the near or the far, 
and so determine the direction of the rotation. The pattern w m  
something like that shown in figure 2. 

(Fig. 1, x.) 

FIG. 2.-Details of the whirllng mist filament of figure 1: I!ppcr arrow show westward 
dlreotion of molion 01 the cumulus. OS the outer $-,m dense sheath. p o w -  
ing downward and tollowing the inner slkstvth, 1.9. ihe external outline of 
O S  was quite vague. IS. Inner dense sheath, groain downward more rap- 
idly than OS. C‘. the hollow empty core. F, misl !!laments \vhirliw and 
ascending. seen one throug2Bhe other so as to glre u lat l lce pattern. 

Some of the funnels were so near t.he rear edge of the cloud iw to be 
illuminated by sunshine; most were in shade, particularly the on; 
above sketched waa. The variations in form were from that of “A 
to that of *‘B” in figure 3. Incipient forms were mere protuberances 
on the cloud base. 

A -3 
FIQ. 3.-Llmitinp forms 01 wlilrls under cumulus clouds. -\, seen from shesd 01 the 

cloud: very large, and reaching onerfourth of thc vertival distance to the 
W B V I .  

These two cloi:d hanks Hsenied tc, join it: a great, eiirniilii~ hank far t.n 
the south. 

Jdy 33, 1915: 
4=24O13’ N.. ~=112~14’ N., at noon. 

The dotted lines in the first figure were drawn from a 
comparison of the moteion of mist wreaths in the clouds 
and the way tlie various tonindo fminels lay hclow the 
clouds; they could not., of course, bo drawn from dircci. 
observation. 

developed waterspout in  the I also saw a perfect1 
neighborhood of San S 9 vador [ 29 =Oo, X = 91 O W. ?]. 

.- 
CIRCULATION AND TEMPERATURE OB TEE 

ATXOSPHERZ . 
By WILIJAM HEKRY DINER, B. A., F. It. 5. 

[Dated: Neteorological OIBce Observatory Bwon WallingImd, England, Nov. 1, 
1915: rest.i.ell hov .  17. i915.1 

Met.corology has macle weat progress during recent 
years and many of t.ho orainnry henomena connected 

t,ions, but it .must, be confessed t’hnt t.he circulation of 
t,he at.niospherc, t.he basis on which all meteorology 
de ends, reninins more or less a ho eless puzzle. 

.of different )arts of the earth’s surface, about that there 

soon 8s me t,ry t.o see wlia~t should he t,he natural result 
of this cooling nnd hoat,ing. 

Disregarding for t,he present the local circulation, the 
cyclones and unbicyclones, t,lie facts to be ex- 

polewnrd of t,he t.rades, the strong westerly winds of 
t.em ernte 1atit)udes and t,he low pressures on their pole- 
wnrc 1; side. 

I t  might seem, at  first siaht., as though a mathematical 
solution niight be obtainex, hut the difficulties are very 
great,. It IS hardly likely t,hnt, any solution could be 
sat.isfact,ory which did not take account of the humidity 
of the air, since t,he latent. heat set free by the formation 
of rain is enormous, and when t’hc huniidity and the 
viscosit,y are ndclecl to t.ho difficult,ies due to the friction 
of the eiirth’s surfncc! and the dist.urbmce due to the 
earth’s rotation, the clifficultk seem t.0 render a solution 
hopeless. Not~~-it,list.snding, it is n. matter of regot that 
of the few men gifted with very escept,ional mathematical 
ability who appear from t.ime t’o tiiiie, none have made a 
specinl study of the subject. Wiilc full mathematical 
t,reat.nient is at  present ini ossihle certain elementary 

must be un&rstoorl before ring intelligent discussion of 
the robloni cnii be commenced. For tlie elucidation 
of tfme principles meteorologists are grest?ly indebted 
to Ferrel who, in my opinion, hns clone niore for tlieo- 
ret,icaI meteorology than aiiy one else. 

In considering the circulntion of thc atmosphere the 
first point that meets us is the effect of the earth’s rota- 
tion upon n mnving hodv, in this case upon the moving 
air. In one sense the effbct, is small, hut the cumulative 
effect, is very great. The. following seems the simplest way 
of stating the effect. A body moving freely is subject 
to a contlnunl cliitlig(~ in its direction-in the Northern 
Heiiiis liere it, turns to the right,, in the Southern to 
the le .p t. I t  does not, ninttw wliioh way it  is moving, 
cast or arst, north or south, ani1 it, docs not ni?,ter, 
within the limits of ordinary wiiid velocities, how fast it  
is nioring; if moving frcdy, its direction of motion will 
radually tm‘n to thc right [in thc Northrrn Heniisphere]. he amount of cliangt? or tlic de+. t ion is proportional to 

the time and to the sine nf thc latit1urlr, und the c.hnngp 
of direction in onc hour is given in tipgrees hy the espres- 
sioii 15 sin 4. Thus in Intitmlr 4 5 O ,  sincs sin i s o  =0.71 
t h t b  clinngr prr hour is 1.0.&’, nnrl L littlv unc1t.r 9 hours. 
suf€iws to turn, in t h  Nortlierii Ihnisphcrc, an past wind 
i1it.o n soiith, or in thc-1 Southii  Hmiisphsre into a north 
wind. 

Su posc thrn tlint :L placv, A,  liw north of place B, t~nd 
tlint r or sonit’ reason thcl l>:rronictcr tit B is lower than at 

therowit.li have met with siniple an x satisfactory eqlana- 

!hie circulnt.ion is due to unequa F cooling and heating 

can he no coubt II 

plainec n10vin7 tire t.he trride minds, t,he high-pressure belt’s lying 

whatever, the difficulty comes in as 

mechanical rinciples are P undaiiient,d, however, and 


